Among complementary cellular analyzing techniques [2] , electrical ones present important advantages. Microwave dielectric spectroscopy is particularly noticeable due to its numerous assets [3] : the technique is naturally non-invasive for the cells, as well as contact free, harmful free and non ionizing. It is also miniature and therefore compatible with lab-on-chip applications [3] [4] [5] . Cells may also be directly analyzed in their culture medium during biological processes [6] . Microwave dielectric spectroscopy constitutes therefore a promising candidate for non-invasive cellular analysis in real time.
Both analyses at the population and at the single cell level are of interest for the biologist and medical communities [7] .
So far, the microwave sensing technique has been evaluated mainly at the cell population level [3] , [8] - [9] and more recently at the single cell level with a microwave interferometric architecture [10] , or in broadband with a capacitive topology from 40 MHz up to 40 GHz [11] . This paper therefore deals with a similar capacitive sensor topology for broadband single cell analysis with microwave dielectric spectroscopy and focus on the optimization of the biosensor sensitivity and repeatability of measurements.
II. BIOSENSOR ARCHITECTURE AND MICROFABRICA T10N
The device developed to perform the microwave dielectric spectroscopy of a single biological cell is presented in Fig. 1 .
It includes a coplanar waveguide with a capacitive gap in the center. Perpendicularly placed on top is a microtluidic channel, with a mechanical trap in its center. This trap is used to precisely immobilize a biological cell right above the capacitive gap, where the electromagnetic fields are focused. 978-1-4799-8275-2/15/$31.00 ©2015 IEEE The results are summarized in Table 1 The capacitive contrast of the cell is lower than the bead's one. This is related to their respective relative effective permittivities, which is close to the culture medium one in the case of cell, and thus to water (from 80 to 30 depending on the frequency), whereas polystyrene beads present a permittivity close to 2.4 -2.7. Table 2 indicates the summary of measured data for both 
